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Lebesgue integration is a technique of great 
power and elegance which can be applied in 
situations where other methods of integration 
fail. It is now one of the standard tools of 
modern mathematics, and forms part of many 
undergraduate courses in pure mathematics 

Dr Weir’s book is aimed at the student who is 
meeting the Lebesgue integral for the first time 
Defining the integral in terms of step 
functions provides an immediate link to 
elementary integration theory as taught in 
calculus courses. The more abstract concept of 
Lebesgue measure, which generalises the 
primitive notions of length, area and volume, 
is deduced later. 

The explanations are simple and detailed with 
particular stress on motivation. Over 250 
exercises accompany the text and are grouped 
at the ends of the sections to which they relate; 
notes on the solutions are given 


The book is easy to read, partly because of the 
treatment adopted, and partly because of the 
quality of the exposition. Dr Weir’s style is clear, 
friendly and informal; he shows how the results 
fit in with the reader’s intuition; he highlights 
the important things and warns of the difficult 
things (these warnings when a hard bit is 
coming up are most confidence-preserving). He 
does not aim at maximum generality at the cost of 
understanding. The examples are chosen with 
care, many of them being, in effect, lemmas that 
will be needed later in the proofs of theorems.’ 
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This book has been written as a text for a course in topology for 
undergraduates. It assumes a basic knowledge of calculus. The 
book treats selected topics from one, two, and three dimensions, 
primarily by combinatorial and algebraic methods. 

After a chapter of examples, combinatorial methods are used to 
classify surfaces, and to study covering surfaces. The concept of 
winding number is used to examine mappings into the sphere and 
vector fields on the plane and sphere. The fundamental theorem 
of algebra and the two-dimensional cases of the Brouwer fixed 
point theorem and the Borsuk-Ulam theorem are all covered. The 
homology of networks is developed and applied to the Kirchoff- 
Maxwell laws and to a transportation problem. The final chapter 
provides a brief introduction to three-dimensional manifolds. 

The concepts developed in each chapter are illustrated both by 
drawings and diagrams and by worked examples in the text. At the 
end of each chapter there is a set of exercises designed to reinforce 
students' understanding of the material covered and to develop 
certain topics further. 
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One of the ways in which topology has influenced other branches of 
mathematics in the past few decades is by putting the study of continuity 
and convergence into a general setting. This book introduces metric and 
topological spaces by describing some of that influence. The aim is to move 
gradually from familiar real analysis to abstract topological spaces. After 
establishing the language of metric and topological spaces with continuity 
as the motivating concept, the discussion develops to cover compactness, 
connectedness, and completeness. The book is aimed primarily at the 
second-year mathematics student, and numerous exercises are included. 

The author is a Fellow of New College and Lecturer in Mathematics in the 
University of Oxford. He has previously taught at the Massachusetts 
Institute of Ttechnologv and at Manchester University. 
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These tables have been carefully prepared for the many users of 
statistical analysis at an introductory level. The enthusiastic reception 
accorded to the author’s Statistics Tables (1978) by specialist statisti¬ 
cians highlighted the need for a briefer set of tables to be tailored to the 
requirements of students who have to use statistical analysis but with no 
greater commitment to it than is represented by a basic and often brief 
introductory course. 

Both the coverage and the presentation of this set of tables have been 
determined with great care. In contrast with competing sets at this level, 
the content should match closely the requirements of users, who need 
have little mathematical background. The book is a positive teaching and 
learning aid, not just a stark and impenetrable reference item. Most of the 
tables are accompanied by fully explanatory introductory text and by 
some examples of use. Each table has been designed and laid out 
carefully for maximum clarity and ease of use, features which the large 
page size should also reinforce. There are many new or improved tables, 
some being much more extensive than in competing books. In view of the 
increasing recognition of nonparametric tests for their convenience, ease 
of use and wide application, the tables covering these tests should prove 
especially valuable. 

The tables should serve the needs of all users of elementary 
techniques of statistical analysis, from engineers and technicians to 
geographers and social scientists. All students taking first courses in 
statistical analysis will find them an invaluable aid. 

Dr H. R. Neave, also author of Statistics Tables (1978), is a lecturer in 
the mathematics department at Nottingham University. He teaches 
statistics to undergraduate and post-graduate students, and has also 
been involved in extra-mural teaching to groups of sixth formers and 
others. He has a particular interest in nonparametric methods of 
statistical analysis and has also taught courses in operations research. 
He has worked in North America on two occasions: as assistant 
professor at the University of Wisconsin in 1967-8 and as visiting 
Research Fellow at McGill University in 1970. 
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Mathcad 2001: toolbar buttons and keyboard short-cuts 


• Variables 


Define (assign a value to) 

Q 

•* = 

Range variable . 


[:::J 

Subscripted variable . 


l?::J 

Operators and symbols 


Evaluate expression . 

B 


Absolute value . 


IB 

Square root . 


IB 

n (pi) . 

B 


Equal to ( Boolean equals) 


<| 

Other useful keys - [F9] for manual c; 

[fi] for help and 

Graphs 


* 

X-Y Plot . 


fas 

Vectors and matrices 


f;;:] 

Create a matrix or vector ... 


m 

Determinant (or magnitude) 

|x| 


Toolbar 

Calculator 
or Evaluation 

Vector and Matrix 
Vector and Matrix 

Calculator 
or Evaluation 

Calculator 
Calculator 
Calculator or Greek 
Boolean 


Button 


Keyboard short-cut 

: (colon) 

; (semicolon) 

[ (left square bracket) 


0 

0 

0 

0 

E 


(given by [shift]\ ) 
\ (back slash ) 

[Ctrl][Shift]p 
[Ctrl]= 


Graph toolbar 
or type @ ([shift]') 

Vector and Matrix toolbar 

or type [ctri]m 

([shift]\ ) Transpose 


Zoom 


Trace 


dt 

W 


Differentiation, integration, summation and iterated products 

Derivative . or type ? Higher derivative 

[ctri]i Definite integral 

[ctrl][shift]4 Iterated product 


d" 

dx n 


Indefinite integral 
Summation . 
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TT 


[Ctrl]l 

Calculus toolbar 
[Ctrl]? 

& ([Shift]7 ) 

[Ctrl][Shift]3 


• Symbolic calculations [*) 


Symbolic Keyword toolbar 


Symbolic evaluation .. 

Symbolic keywords, 
for example - simplify 


simplify 


or type [Ctrl]. 
[Ctrl][Shift]. simplify 


(There are also symbolic keywords for expand, solve, float, substitute, complex, factor.) 
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UNIT 2 More Maple 


Study guide 



Sections 2.1-2.4 each build upon the results of the previous sections and 
should be studied in numerical order. Sections 2.5 and 2.6 are largely 
independent and can be studied in either order after Section 2.4. 

Access to a computer is required to study this unit. 


Introduction 


In Unit 1 you met some basic Maple commands. Generally, these 
commands converted an expression to another expression by some process 
(e.g. simplifying, differentiating, integrating, etc.). In this unit, we consider 
commands which create and manipulate more structured objects such as 
lists, sets, vectors and matrices. This will increase greatly the range of 
problems that you will be able to solve in Maple. 


The unit starts by looking at how functions can be defined in Maple. 
Maple functions are needed when an expression needs to be evaluated 
repeatedly - such as manipulating lists of data. Maple functions are very 
closely related to Maple procedures, which you will meet in Unit 3. 


Section 2.2 looks at some of the ways that Maple can store collections of 
things (data, variables, equations, etc.) and discusses some methods of 
manipulating them. 

Section 2.3 introduces the concept of a power series and explains how 
Maple can truncate such a series to a polynomial. 

Unit 1 introduced line graphs produced using the plot command. In 
Section 2.4 we describe some of the other types of graph that Maple can 
produce, such as the 3D-surface plot shown in Figure 2.1. 

Some of the more specialized graphics commands are contained within a 
'Maple package’. Maple packages are an important feature of Maple in 
that they contain commands that extend Maple to address problems in 
particular problem areas. Maple has many packages (see ?index/packages 
for a list), but in this course we concentrate on the core of Maple and 
mention only a few packages. Subsection 2.4.3 describes how to access and 
use the commands that reside in packages. 



Figure 2J plot3d output 


The first four sections of this unit contain basic Maple commands that are 
used in many application areas. Section 2.5 examines some of the tools 
that are available in Maple for linear algebra calculations. These tools are 
applied to solve problems such as classifying the stationary points of 
surfaces like the one shown in Figure 2.1. 


67 




UNIT 3 Programming 


Study guide 


This unit builds on the results of Unit 1 and Unit 2 , and the three sections 
should be studied in numerical order. Apart from reading the text and 
understanding the examples, it is crucial that you work through the 
exercises, as solving these is essential to learning the material. 

You will require access to a computer to study this unit. 



Introduction 


In this unit we explore programming in Maple. A computer program is a 
collection of instructions (sometimes called an algorithm), that describe a 
task and enable it to be carried out by a computer. Without programs, 
computers are completely useless. All of the software on your PC, 
including the operating system, is a computer program, and almost every 
modern electronic device, from washing machines to aircraft, is controlled 
by such programs. 

Computer programs are written in a ‘computer programming language’, of 
which there are thousands: C, C-b-f, BASIC, FORTRAN and Maple are 
just a few. Maple is a very specialized programming language, important 
for scientific and mathematical applications. It and similar computer 
algebra languages are now routinely used in mathematical and scientific 
research and education. 

In the previous two units, you learned how to use a number of Maple 
commands and how to combine them to solve a variety of mathematical 
problems. This approach is particularly useful when the mathematical 
problems are relatively simple, or for exploring different approaches to 
solving unfamiliar problems. However, some tasks require the use of 
relatively few commands very many times. When it becomes excessively 
laborious to input all of these commands by hand, it is necessary to have 
some method of automating their execution. This is achieved by writing a 
computer program. 

There are three key programming constructs that Maple provides which 
are common to most programming languages, namely, loops, conditionals 
and procedures. 

Loops enable the execution of many lines of Maple code repeatedly and 
sequentially. Simple loops are explored in Section 3.1, where several 
examples are presented in order to illustrate the sort of problems to which 
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UNIT 4 Case studies 


Study guide 


This unit consists of six sections, of roughly equal length. They may be 
studied in any order (though it makes sense to study Section 4.5 before 
Section 4.6). They are presented in what is felt to be a sensible order in 
terms of content and difficulty. Although there is material in each section 
that does not require a computer, you will need access to a computer at 
some stage in every section. 

Ideally you should have time to study the whole of this unit. However, if 
time is short then you should try to complete at least four of the sections, 
including Section 4.6. 

Even if you do not study Sections 4.5 and 4.6 in detail, you should 
introduce yourself to the series option in dsolve, which is introduced in 
Section 4.5, and to odeplot, which is described in Section 4.6. 

Section 4.6 also uses the concatenation operation cat to produce plots 
with informative titles. Although you will not be required to use cat for 
assessment purposes, you are recommended to study this helpful facility. 


Introduction 



This unit looks at six case studies that explore different types of problems 
that can be tackled with Maple. Working through the unit should enable 
you to consolidate the Maple commands and structures that you learned in 
Units 1-3. 

Section 4.1 uses Maple to investigate some properties of special sequences 
of numbers called spectra. You will use your computer to explore patterns 
that emerge from these sequences, from which conjectures about the 
patterns can be made. Maple can then be used to verify the conjectures for 
specific cases. 

Section 4.2 looks at the topic of numerical integration. You may already be 
familiar with the trapezium rule , which can be used to approximate the 
value of a definite integral that cannot be found exactly. This section 
outlines both the trapezium rule and the more general Newton-Cotes 
formula, and shows how Maple can be used with these methods to give 
good approximations to definite integrals. 

In Section 4.3 a method of finding polynomial approximations to functions 
of a single variable is introduced. Maple can be very useful here, in finding 
the required polynomial coefficients. The close connection between this 
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